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ADJUSTABLE STEERING COLUMN 
ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an adjustable steering col 

umn assembly for a vehicle. 
2. Description of the Prior Art 
Vehicles may be equipped With an adjustable steering col 

umn assembly for adjusting a position of a steering Wheel to 
enhance the comfort and safety for a user Within a passenger 
compartment. For example, the assembly includes a column 
jacket moveable in a telescoping direction for moving the 
steering Wheel closer to and aWay from the user. Also, the 
column jacket may move in a tilting direction for moving the 
steering Wheel up and doWn relative to the user. These fea 
tures cooperate to enable the user to adjust the steering Wheel 
to a desired, convenient position for operating the vehicle and 
for moving the steering Wheel out of the Way to provide 
greater access to getting into and out of the driver’s seat of the 
vehicle. 
A lever is coupled to the column jacket and is moveable 

betWeen a set position for preventing movement of the col 
umn jacket in at least one of the telescoping and tilting direc 
tions and an adjustable position for alloWing movement of the 
column jacket in at least one of the telescoping and tilting 
directions. HoWever, the lever rotation is large When moving 
betWeen the set and adjustable positions and due to the limited 
space Within the passenger compartment causes the lever to 
rotate to an inconvenient position for the user. 
A locking device is coupled to the lever and moveable 

betWeen a locked position and an unlocked position in 
response to rotation of the lever betWeen the set and adjust 
able positions, respectively. The locking device includes a 
rake bolt coupled to the lever and extending above or beloW 
the column jacket. Having the rake bolt above or beloW the 
column jacket causes the assembly to be bulky and consume 
additional space Within the passenger compartment. 

The locking device further includes a ?rst disk and a sec 
ond disk coupled to the rake bolt and a plurality of pins 
disposed betWeen the ?rst and second disks and moveable 
betWeen the locked and unlocked position. The pins include a 
?rst end de?ning a ?rst contact point and a second end de?n 
ing a second contact point. When the pins move to the locked 
position, the ?rst and second contact points engage the ?rst 
and second disks to create a point load force on the ?rst and 
second ends. The ?rst and second ends of the pins Wear out as 
the pins move betWeen the locked and unlocked positions in 
response to the user’s changing preferences Which decreases 
the point load force and reduces the life of the locking device. 

SUMMARY OF THE INVENTION AND 
ADVANTAGES 

The present invention provides for an adjustable steering 
column assembly having a column jacket de?ning a longitu 
dinal axis and moveable in at least one of a telescoping 
direction and a tilting direction. A bracket is coupled to the 
column jacket With at least one pivot shaft de?ning a pivot 
axis extending transverse to the longitudinal axis and the 
pivot shaft coupled to the bracket along the pivot axis. A lever 
extends along the longitudinal axis and is mounted to the 
pivot shaft. The lever is rotatable about the pivot axis betWeen 
a set position for preventing movement of the column jacket 
in at least one of the telescoping and tilting directions and an 
adjustable position for alloWing movement of the column 
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2 
jacket in at least one of the telescoping and tilting directions. 
A locking device engaging the lever and is moveable betWeen 
a locked position and an unlocked position in response to 
rotation of the lever betWeen the set and adjustable positions, 
respectively. A restrictor encircles the bracket, the column 
jacket, the lever and the locking device for resisting against an 
outWardly radial force produced by the locking device When 
in the locked position to prevent movement of the column 
jacket in at least one of the telescoping and tilting directions. 

The present invention also provides for an adjustable steer 
ing column assembly having a column jacket de?ning a lon 
gitudinal axis and moveable in at least one of a telescoping 
direction and a tilting direction. A bracket is coupled to the 
column jacket With at least one pivot shaft de?ning a pivot 
axis extending transverse to the longitudinal axis and the 
pivot shaft coupled to the bracket along the pivot axis. A lever 
extends along the longitudinal axis and is mounted to the 
pivot shaft. The lever is rotatable about the pivot axis betWeen 
a set position for preventing movement of the column jacket 
in at least one of the telescoping and tilting directions and an 
adjustable position for alloWing movement of the column 
jacket in at least one of the telescoping and tilting directions. 
A locking device engaging the lever and is moveable betWeen 
a locked position and an unlocked position in response to 
rotation of the lever betWeen the set and adjustable positions, 
respectively. The locking device includes at least one plate 
having a predetermined length extending along the longitu 
dinal axis and transverse to the pivot axis. The plate includes 
a ?rst edge and a second edge spaced from each other With the 
?rst edge engaging the lever along the predetermined length 
and the second edge engaging the bracket along the predeter 
mined length such that the ?rst and second edges rotate rela 
tive to the longitudinal axis betWeen an upright position 
increasing a locking force betWeen the lever and the bracket 
When in the locked position for preventing movement of the 
column jacket and an angled position decreasing the locking 
force betWeen the lever and the bracket When in the unlocked 
position for alloWing movement of the column jacket. 
The present invention therefore provides for an adjustable 

steering column assembly having a restrictor encircling a 
bracket, a column jacket, a lever, and a locking device Which 
reduces the complexity of the assembly by eliminating com 
ponents, such as a rake bolt. In addition, the restrictor alloWs 
for a more compact assembly Which creates more space 
Within a passenger compartment. In other Words, the compact 
assembly creates more space around the sensitive areas of a 
user, such as the knee area. Additionally, the restrictor may 
adjust for various tolerances of the bracket, the lever, the 
locking device, and the column jacket for reducing manufac 
turing and production costs. Further, a plate having a prede 
termined length With a ?rst edge of the plate engaging the 
lever along the predetermined length and a second edge of the 
plate engaging the bracket along the predetermined length 
creates a line load along the ?rst and second edges Which 
reducing Wear on the ?rst and second edges to maintain a 
locking force and extend the life of the locking device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other advantages of the present invention Will be readily 
appreciated, as the same becomes better understood by ref 
erence to the folloWing detailed description When considered 
in connection With the accompanying draWings Wherein: 

FIG. 1 is a perspective vieW of an adjustable steering col 
umn assembly including a column jacket having a ?rst col 
umn end and a second column end With a pivot shaft coupled 
to the second column end; 
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FIG. 2 is an exploded vieW of the adjustable steering col 
umn assembly including a locking device having a plurality 
of rollers; 

FIG. 3 is a side vieW of the adjustable steering column 
assembly having the pivot shaft spaced from the second col 
umn end of the column jacket; 

FIG. 4 is an end vieW of the adjustable steering column 
assembly having a lever in a set position and the locking 
device in a locked position With the rollers shoWn in phantom; 

FIG. 5 is an end vieW of the adjustable steering column 
assembly having the lever in an adjustable position and the 
locking device in an unlocked position With the rollers shoWn 
in phantom; 

FIG. 6 is a side vieW of the adjustable steering column 
assembly having a locking device of a second embodiment in 
a locked position With the lever in the set position and a ?rst 
restrictor and a second restrictor shoWn in phantom; 

FIG. 7 is a side vieW of the adjustable steering column 
assembly of having the locking device of the second embodi 
ment in an unlocked position With the lever in the adjustable 
position and the ?rst restrictor and the second restrictor 
shoWn in phantom; 

FIG. 8 is an exploded enlarged vieW of the locking device 
of the second embodiment having a ?rst plate and a second 
plate taken from FIG. 6; 

FIG. 9 is an enlarged cross-sectional vieW of the lever in the 
set position With the ?rst plate in an upright position taken 
along section line 9-9 in FIG. 6; 

FIG. 10 is a enlarged cross-sectional vieW of the lever in the 
adjustable position With the ?rst plate in an angled position 
taken along section line 10-10 in FIG. 7; 

FIG. 11 is a side broken vieW of a bracket having a ?rst slot 
and a second slot spaced from each other; 

FIG. 12 is a side broken vieW of the lever having a ?rst 
recess and a second recess spaced from each other; and 

FIG. 13 is a cross-sectional broken vieW of the lever taken 
along section line 13-13 of FIG. 12. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the Figures, Wherein like numerals indicate 
like or corresponding parts throughout the several vieWs, an 
adjustable steering column assembly 20 for a vehicle (not 
shoWn) is generally shoWn in FIGS. 1-7. 

Referring to FIGS. 1 and 2, the adjustable steering column 
assembly 20 includes a column jacket 22 de?ning a longitu 
dinal axis L and moveable in at least one of a telescoping 
direction and a tilting direction. The column jacket 22 
includes a ?rst column end 24 and a second column end 26 
spaced from each other along the longitudinal axis L. A 
steering Wheel (not shoWn) is coupled to ?rst column end 24 
of the column jacket 22 for alloWing a user to adjust the 
column jacket 22 in the telescoping and tilting directions. The 
column jacket 22 moves substantially parallel to the longitu 
dinal axis L for the telescoping direction and substantially 
transverse to the longitudinal axis L for the tilting direction. 
In other Words, the steering Wheel moves closer to and aWay 
from the user When adjusting the telescoping direction and 
the steering Wheel moves up and doWn relative to the user 
When adjusting the tilting direction. Preferably, the column 
jacket 22 moves in both the telescoping and tilting directions. 
HoWever, it is to be appreciated that the column jacket 22 may 
move only in the telescoping direction or only in the tilting 
direction. 
A bracket 28 is coupled to the column jacket 22 and the 

vehicle for supporting the column jacket 22. The bracket 28 
includes a pair of ?rst ?anges 30 and a pair of second ?anges 
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4 
32 spaced from each other along the longitudinal axis L. The 
?rst and second ?anges 30, 32 extend transverse to the lon 
gitudinal axis L and ?ank the column jacket 22. The bracket 
28 may be formed of a steel material or any other suitable 
material for supporting the column jacket 22. 
A brace 34 is coupled to the bracket 28 and the second 

column end 26 of the column jacket 22 for supporting the 
second column end 26 of the column jacket 22. Preferably, the 
brace 34 is coupled to the second ?anges 32 of the bracket 28 
and moveable relative to the bracket 28 for supporting the 
second column end 26 as the column jacket 22 moves in the 
tilting direction. It is to be appreciated that the brace 34 may 
be coupled anyWhere along the bracket 28, such as spaced 
from the ?rst ?anges 30 and/or spaced from the second 
?anges 32. 
The assembly 20 further includes at least one pivot shaft, 

generally shoWn at 36, de?ning a pivot axis P extending 
transverse to the longitudinal axis L. The pivot shaft 36 is 
coupled to the bracket 28 along the pivot axis P. More spe 
ci?cally, the pivot shaft 36 is mounted to one of the ?rst and 
second ?anges 30, 32 of the bracket 28. It is to be appreciated 
that the pivot shaft 36 may be disposed through one of the ?rst 
?anges 30, both of the ?rst ?anges 30, one of the second 
?anges 32 or both of the ?rst ?anges 30 along the pivot axis P. 
Preferably, the pivot shaft 36 is mounted to both the second 
?anges 32. 
The column jacket 22 may be coupled to the pivot shaft 36 

and rotatable about the pivot axis P for alloWing movement of 
the column jacket 22 in the tilting direction. HoWever it is to 
be appreciated that the column jacket 22 may rotate in the 
tilting direction spaced from the pivot axis P (as shoWn in 
FIG. 3). In other Words, the column jacket 22 may be rotatable 
in the tilting direction about the brace 34 supporting the 
second column end 26 With the brace 34 spaced from the pivot 
axis P. It is to be further appreciated that the column jacket 22 
may be rotatable about the bracket 28 anyWhere and coupled 
anyWhere along the bracket 28, such as spaced from the ?rst 
?anges 30, spaced from the second ?anges 32, and/or spaced 
from the pivot axis P. 
The at least one pivot shaft 36 is further de?ned as a ?rst 

pivot shaft 38 and a second pivot shaft 40 extending along the 
pivot axis P. Preferably, the ?rst pivot shaft 38 is coupled to 
one of the second ?anges 32 and the second pivot shaft 40 is 
coupled to an other one of the second ?anges 32. HoWever it 
is to be appreciated that the ?rst pivot shaft 38 may be coupled 
to one of the ?rst ?anges 30 and the second pivot shaft 40 may 
be coupled to an other one of the ?rst ?anges 30. 
A lever, generally shoWn at 42, extends along the longitu 

dinal axis L and is mounted to the pivot shaft 36. The lever 42 
is rotatable about the pivot axis P betWeen a set position for 
preventing movement of the column jacket 22 in at least one 
of the telescoping and tilting directions and an adjustable 
position for alloWing movement of the column jacket 22 in at 
least one of the telescoping and tilting directions. The lever 42 
is accessible by the user for alloWing the user to rotate the 
lever 42 betWeen the set and adjustable positions. The lever 42 
is shoWn in the set position in FIGS. 1, 3, and 4 and the lever 
42 is shoWn in the adjustable position in FIG. 5. 
The lever 42 is further de?ned as a ?rst lever 44 and further 

includes a second lever 46 extending along the longitudinal 
axis L and coupled to the pivot shaft 36. More speci?cally, the 
?rst lever 44 is coupled to the ?rst pivot shaft 38 and the 
second lever 46 is coupled to the second pivot shaft 40. It is to 
be appreciated that the ?rst and second levers 44, 46 are 
con?gured the same. Each of the ?rst and second levers 44, 46 
de?ne an aperture 48 extending at least partially through the 
respective ?rst and second levers 44, 46 transverse to the 
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longitudinal axis L and spaced from the pivot axis P. It is to be 
appreciated that the aperture 48 is optional and Will be dis 
cussed further beloW. A handle 50 is coupled to the ?rst and 
second levers 44, 46 for allowing the user to rotate the ?rst and 
second levers 44, 46 simultaneously. 
A locking device, generally shoWn at 52, engages the lever 

42 and is moveable betWeen a locked position and an 
unlocked position in response to rotation of the lever 42 
betWeen the set and adjustable positions. The locking device 
52 is spaced a predetermined distance from the pivot axis P 
for reducing rotation of the lever 42 betWeen the set and 
adjustable positions. The locking device 52 is shoWn in the 
locked position in FIGS. 1, 3, and 4 and the locking device 52 
is shoWn in the unlocked position in FIG. 5. Having the 
locking device 52 spaced from the pivot axis P causes the 
column jacket 22 to be more stable Which improves the per 
formance of the assembly 20 When in a vehicle collision. In 
other Words, the column jacket 22 resists the urge to rotate 
during the vehicle collision. 

The locking device 52 is further de?ned as a ?rst locking 
device 54 engaging the ?rst lever 44 and further including a 
second locking device 56 engaging the second lever 46. The 
?rst and second locking devices 54, 56 are spaced from each 
other and spaced from the pivot axis P. Preferably, the ?rst and 
second locking devices 54, 56 are con?gured the same. HoW 
ever it is to be appreciated that the ?rst and second locking 
devices 54, 56 may be con?gured differently. 

The locking device 52 includes at least one cam surface, 
generally shoWn at 58, spaced from the pivot axis P and 
disposed on one of the lever 42 and the bracket 28. More 
speci?cally, the cam surface 58 is disposed on one of the ?rst 
and second levers 44, 46, the ?rst ?anges 30 and the second 
?anges 32. Preferably, the cam surface 58 is disposed on at 
least one of the ?rst ?anges 30 of the bracket 28. The cam 
surface 58 is further de?ned as a ?rst cam surface 60 and 
further includes a second cam surface 62 spaced from the 
pivot axis P With the ?rst cam surface 60 disposed on one of 
the ?rst ?anges 30 and the second cam surface 62 disposed on 
an other one of the ?rst ?anges 30. It is to be appreciated that 
the ?rst and second cam surfaces 60, 62 may be disposed on 
only one of the ?rst ?anges 30, both of the second ?anges 32 
or only one of the second ?anges 32. 

The locking device 52 further includes at least one locking 
segment, generally shoWn at 64, disposed on an other one of 
the lever 42 and the bracket 28 for engaging the cam surface 
58. More speci?cally, the locking segment 64 is disposed on 
an other one of the lever 42, the ?rst ?anges 30 and the second 
?anges 32. Preferably, the locking segment 64 is disposed on 
the lever 42 and spaced from the pivot axis P. The at least one 
locking segment 64 is further de?ned as a ?rst locking seg 
ment 66 and a second locking segment 68 spaced from the 
pivot axis P. The ?rst locking segment 66 is coupled to the ?rst 
lever 44 and the second locking segment 68 is coupled to the 
second locking segment 68. The ?rst and second locking 
segments 66, 68 may be con?gured the same or con?gured 
differently. The ?rst and second locking segments 66, 68 Will 
be discussed further beloW. 
As best shoWn in FIGS. 1, 4 and 5, the assembly 20 further 

includes a restrictor, generally shoWn at 70, encircling the 
bracket 28, the column jacket 22, the lever 42 and the locking 
device 52 for resisting against an outWardly radial force pro 
duced by the locking device 52 When in the locked position to 
prevent movement of the column jacket 22 in at least one of 
the telescoping and tilting directions. It is to be appreciated 
that more than one restrictor 70 may be utiliZed for resisting 
against the outWardly radial force. The restrictor 70 alloWs the 
locking device 52 to be coupled to the assembly 20 substan 
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6 
tially parallel to the longitudinal axis L. In other Words, the 
locking device 52 may be coupled on the column jacket 22 
centerline. HoWever it is to be appreciated that the locking 
device may be coupled above or beloW the longitudinal axis 
L. Further, the restrictor 70 alloWs for a more compact assem 
bly 20 Which creates more space around the sensitive areas of 
the user, such as the knee area. In the embodiment shoWn in 
FIGS. 6 and 7, the restrictor 70 may be further de?ned as a 
?rst restrictor 72 and further including a second restrictor 74 
encircling the bracket 28, the column jacket 22, the lever 42, 
and the locking device 52, Which is shoWn in phantom and 
Will be discussed further beloW. 

Referring back to FIGS. 1, 4 and 5, the restrictor 70 
includes a ?rst side section 76 and a second side section 78 
spaced from each other and extending transverse to the lon 
gitudinal axis L With at least one of the ?rst and second side 
sections 76, 78 spaced from the bracket 28 and having the 
lever 42 disposed therebetWeen. Preferably, both of the ?rst 
and second side sections 76, 78 are spaced from the bracket 28 
such that the ?rst lever 44 is disposed betWeen the bracket 28 
and the ?rst side section 76 and the second lever 46 is dis 
posed betWeen the bracket 28 and the second side section 78 
With the ?rst and second side sections 76, 78 resisting against 
the outWardly radial forces produced by the ?rst and second 
locking devices 54, 56, respectively When in the locked posi 
tion. More preferably, both of the ?rst and second side sec 
tions 76, 78 are spaced from the ?rst ?anges 30 of the bracket 
28 transverse to the longitudinal axis L. HoWever it is to be 
appreciated that the ?rst and second side sections 76, 78 may 
be spaced from the second ?anges 32 or anyWhere along the 
bracket 28. 
The ?rst and second side sections 76, 78 each de?ne a 

predetermined Width Tl substantially aligning With the lock 
ing device 52 along the longitudinal axis L for resisting 
against the outWardly radial forces produced by the locking 
device 52 When in the locked position. The ?rst and second 
side sections 76, 78 may de?ne the predetermined Width Tl 
greater than, less than or equal to the locking device 52 along 
the longitudinal axis L. Preferably, the predetermined Width 
T l of the ?rst side section 76 substantially aligns With the ?rst 
locking segment 66 and the predetermined Width T1 of the 
second side section 78 substantially aligning With the second 
locking segment 68. Thus the ?rst side section 76 resists 
against the outWardly radial force produced by the ?rst lock 
ing segment 66 and the second side section 78 resists against 
an outWardly radial force produced by the second locking 
segment 68 When in the locked position. 
As best shoWn in FIG. 4, When the locking device 52 is in 

the locked position, the ?rst and second side sections 76, 78 
resist against the outWardly radial force produced by the ?rst 
and second locking segments 66, 68 such that the ?rst ?anges 
30 compress against the column jacket 22 for preventing 
movement of the column jacket 22 in at least one of the 
telescoping and tilting directions. The restrictor de?nes a gap 
80 betWeen the ?rst and second levers 44, 46 and at least one 
of the ?rst ?anges 30 and the ?rst and second side sections 76, 
78. It is to be appreciated that the gap 80 may be disposed 
betWeen both of the ?rst ?anges 30 and the ?rst and second 
side sections 76, 78. The gap 80 betWeen the ?rst lever 44 and 
the ?rst side section 76 increases When the ?rst locking device 
54 is in the locked position and the gap 80 betWeen the second 
lever 46 and the second side section 78 increases When the 
second locking device 56 is in the locked position. As best 
shoWn in FIG. 5, the gap 80 betWeen the ?rst lever 44 and the 
?rst side section 76 decreases or is eliminated When the ?rst 
locking device 54 is in the unlocked position and the gap 80 
betWeen the second lever 46 and the second side section 78 
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decreases or is eliminated When the second locking device 56 
is in the locked position such that the ?rst ?anges 30 relieve 
pressure on the column jacket 22 for allowing movement of 
the column jacket 22 in at least one of the telescoping and 
tilting directions. 

The restrictor 70 further includes a top side section 82 and 
a bottom side section 84 spaced from each other and extend 
ing transverse to the longitudinal axis L and adjacent to the 
?rst and second side sections 76, 78 With at least one of the top 
and bottom side sections 82, 84 coupled to the bracket 28. 
Preferably, the top side section 82 is mounted to the bracket 
28 for maintaining the position of the restrictor 70 relative to 
the locking device 52. HoWever it is to be appreciated that the 
bottom side section 84 may be mounted to the bracket 28. The 
locking device 52 rotates betWeen the set and adjustable 
positions Without interference from the top and bottom side 
sections 82, 84. In other Words, having the locking device 52 
spaced the predetermined distance from the pivot axis P 
reduces rotation of the lever 42 such that the top and bottom 
side sections 82, 84 may be disposed closer to the column 
jacket 22 Which alloWs the restrictor 70 to be more compact. 

The ?rst and second side sections 76, 78 and the top and 
bottom side sections 82, 84 may be con?gured to form a 
rectangular con?guration. HoWever it is to be appreciated that 
the restrictor 70 may be in any con?guration, such as circular, 
square, oval, triangular, etc. The restrictor 70 and the bracket 
28 may be integrally formed to each other or mounted to each 
other by Welding, fasteners or any other acceptable method 
knoWn to those of ordinary skill in the art. The restrictor 70 
may be formed of a steel material, a thermoplastic material 
having rigid properties or any other suitable material for 
resisting against the outwardly radial forces produced by the 
locking device 52 When in the locked position. 
As shoWn in FIG. 1-4, the restrictor 70 may be further 

de?ned as a band 86 continuously encircling the bracket 28, 
the column jacket 22, the lever 42, and the locking device 52 
for resisting against the outWardly radial force produced by 
the locking device 52 When in the locked position. As shoWn 
in FIG. 5, the restrictor 70 may include an adjustment mecha 
nism 88 for compensating for various tolerances of the 
bracket 28, the lever 42, the locking device 52 and the column 
jacket 22. The adjustment mechanism 88 may be any mecha 
nism knoWn to those of ordinary skill in the art for compen 
sating for tolerances, such as a nut and bolt mechanism, a 
ratchet mechanism, etc. 

The locking segment 64 may be de?ned as at least one 
roller, generally shoWn at 90, coupled to the lever 42 and 
moveable along the cam surface 58 betWeen the locked and 
unlocked positions. The roller 90 is disposed in the aperture 
48 of the lever 42 With the roller 90 moveable along the cam 
surface 58. The at least one roller 90 is further de?ned as a 
plurality of rollers 92 With the rollers 92 disposed in the 
aperture 48 of the ?rst and second levers 44, 46. The rollers 92 
are moveable along the ?rst and second cam surfaces 60, 62 
and the restrictor 70. More speci?cally, the rollers 92 are 
moveable along the ?rst and second cam surfaces 60, 62 and 
at least one of the ?rst and second side sections 76, 78 of the 
restrictor 70. It is to be appreciated that the ?rst and second 
locking segments 66, 68 may further be de?ned as a frictional 
surface (not shoWn) With the frictional surface of the ?rst 
lever 44 movable along the ?rst cam surface 60 and the 
frictional surface of the second lever 46 moveable along the 
second cam surface 62 betWeen the locked and unlocked 
positions. The frictional surface may be formed of magne 
sium, aluminum, steel, composite, glass, rubber brake pad 
material or any other suitable material. The frictional surface 
may be disposed on the ?rst and second levers 44, 46 by 
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8 
impregnating, blasting, texturing, casting, stamping, geom 
etry optimiZation or any other suitable method. It is to be 
further appreciated the ?rst and second locking segments 66, 
68 may be de?ned as at least one pin (not shoWn) moveable 
along the cam surface 58 betWeen the locked and unlocked 
positions. It is to be further appreciated that the ?rst and 
second locking segments 66, 68 may be any combination of 
the frictional surface, the pin, and the rollers 92. 

Referring to FIGS. 6-10, a second embodiment of a locking 
device is generally shoWn at 94. Corresponding components 
discussed in the ?rst embodiment have the same reference 
numerals in this embodiment and additional or different com 
ponents of this embodiment have different reference numer 
als. The primary distinction betWeen the locking device 52 of 
the ?rst embodiment and the locking device 94 of this 
embodiment is the con?guration of the locking segment 64. It 
is to be appreciated that more than one locking device 94 may 
be utiliZed in this embodiment. 
As best shoWn in FIG. 8, the locking device 94 includes at 

least one plate 96 having a predetermined length X 1 extending 
along the longitudinal axis L and transverse to the pivot axis 
P. More speci?cally, the locking segment 64 is further de?ned 
as the plate 96. It is to be appreciated that the plate 96 may be 
combined With the rollers 92, the pin, and the frictional sur 
faces. The plate 96 includes a ?rst edge 98 and a second edge 
100 spaced from each other With the ?rst edge 98 engaging 
the lever 42 along the predetermined length X 1 and the second 
edge 100 engaging the bracket 28 along the predetermined 
length X1. 

Referring to FIGS. 9 and 10, the ?rst and second edges 98, 
100 rotate relative to the longitudinal axis L betWeen an 
upright position increasing a locking force betWeen the lever 
42 and the bracket 28 When in the locked position for pre 
venting movement of the column jacket 22 and an angled 
position decreasing the locking force betWeen the lever 42 
and the bracket 28 When in the unlocked position for alloWing 
movement of the column jacket 22. The plate 96 is shoWn in 
the upright position in FIG. 9 With the lever 42 in the locked 
position for preventing movement of the column jacket 22 in 
at least one of the tilting and telescoping directions. More 
speci?cally, the locking force increases When in the upright 
position such that the gap 80 betWeen the plate 96 and the 
bracket 28 increases With the bracket 28 compressing against 
the column jacket 22 to prevent movement. The plate 96 is 
shoWn in the angled position in FIG. 10 With the lever 42 in 
the unlocked position for alloWing movement of the column 
jacket 22 in at least one of the tilting and telescoping direc 
tions. More speci?cally, the locking force decreases When in 
the angled position such that the gap 80 betWeen the plate 96 
and the bracket 28 decreases or is eliminated With the bracket 
28 relieving pressure on the column jacket 22 to alloW move 
ment. Having the ?rst and second edges 98, 100 engaging the 
lever 42 and bracket 28 respectively creates a line load along 
the ?rst and second edges 98, 100 Which reduces Wear on the 
?rst and second edges 98, 100 to maintain the locking force 
and extend the life of the locking device 94. 

Referring back to FIG. 8, the plate 96 further includes a ?rst 
end 102 and a second end 104 adjacent the ?rst and second 
edges 98, 100. The ?rst end 102 includes a ?rst height H 1 and 
the second end 104 includes a second height H2 With the ?rst 
height Hl greater than the second height H2. The ?rst and 
second heights H1, H2 are also less than the predetermined 
length X l of the plate 96. HoWever, it is to be appreciated that 
the ?rst height Hl may be less than or equal to the second 
height H2. 
One of the ?rst and second edges 98, 100 include an angled 

surface 106 extending from the ?rst end 102 to the second end 
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1 04 along the predetermined length X 1 and an other one of the 
?rst and second edges 98, 100 include a ?at surface 108 
extending from the ?rst end 102 to the second end 104 along 
the predetermined length X1. Preferably, the ?rst edge 98 
de?nes the angled surface 106 and the second edge 100 
de?nes the ?at surface 108. HoWever it is to be appreciated 
that the ?rst edge 98 may de?ne the ?at surface 108 and the 
second edge 100 may de?ne the angled surface 106. 
As best shoWn in FIGS. 11 and 12, one of the lever 42 and 

the bracket 28 de?nes at least one slot, generally shoWn at 
110, disposed along the longitudinal axis L for receiving one 
of the ?rst and second edges 98, 100 and an other one of the 
lever 42 and the bracket 28 de?nes at least one recess, gener 
ally shoWn at 112, disposed along the longitudinal axis L for 
receiving an other one of the ?rst and second edges 98, 100. 
Preferably, the slot 110 and the recess 112 face each other and 
the cam surface 58 is disposed in one of the slot 110 and the 
recess 112. More preferably, the cam surface 58 and the ?rst 
edge 98 are disposed in the recess 112 on the lever 42 and the 
second edge 100 is disposed in the slot 110 on the bracket 28. 
HoWever it is to be appreciated that the cam surface 58 and the 
?rst edge 98 may be disposed in the slot 110 on the lever 42 
and the second edge 100 disposed in the recess 112 on the 
bracket 28. Preferably, the cam surface 58 extends transverse 
to the longitudinal axis L. It is further to be appreciated that 
the cam surface 58 may be eliminated. 

The at least one recess 112 is further de?ned as a ?rst recess 
114 and a second recess 116 spaced from the ?rst recess 114 
along the longitudinal axis L. Preferably, the ?rst and second 
recesses 114, 116 are offset from each other along the longi 
tudinal axis L. HoWever it is to be appreciated that the ?rst and 
second recesses 114, 116 may be parallel to each other. 
The recess 112 includes a ?rst end surface 118 having a ?rst 

WidthWl and a second end surface 120 having a second Width 
W2 With the ?rst Width Wl greater than the second Width W2. 
HoWever it is to be appreciated that the ?rst Width Wl may be 
less than or equal to the second Width W2. More speci?cally, 
the ?rst and second recesses 114, 116 include the ?rst and 
second end surfaces 118, 120. Referring to FIG. 13, the recess 
112 further includes a sloped surface 122 extending from the 
?rst end surface 118 to the second end surface 120 along the 
longitudinal axis L With the ?rst end 102 of the plate 96 
abutting the ?rst end surface 118 and the second end 104 of 
the plate 96 abutting the second end surface 120. More spe 
ci?cally, the ?rst and second recesses 114, 116 include the 
sloped surface 122. 

Referring back to FIG. 12, the recess 112 also includes a 
plurality of ?rst side Walls 124 spaced from each other With 
one of the ?rst side Walls 124 having a ?rst inclined surface 
126 extending angularly aWay from an other one of ?rst side 
Walls 124 for alloWing the plate 96 to move betWeen the 
angled position and the upright position. As shoWn in FIG. 1 0, 
the plate 96 abuts the ?rst inclined surface 126 When in the 
angled position and as shoWn in FIG. 9, the plate 96 abuts one 
of the ?rst side Walls 124 spaced from the ?rst inclined sur 
face 126 When in the upright position. More speci?cally, the 
?rst and second recesses 114, 116 include the ?rst side Walls 
124 and the ?rst inclined surface 126 With the ?rst inclined 
surface 126 of each of the ?rst and second recesses 114, 116 
extending angularly aWay from each other. 

Referring back to FIG. 11, the at least one slot 110 is further 
de?ned as a ?rst slot 128 and a second slot 130 spaced from 
the ?rst slot 128 along the longitudinal axis L. The ?rst and 
second slots 128, 130 may be parallel to each other or offset 
from each other. The slot 110 includes a plurality of second 
side Walls 132 spaced from each other With one of the second 
side Walls 132 having a second inclined surface 134 extend 
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10 
ing angularly aWay from an other one of the second side Walls 
132 for alloWing the plate 96 to move betWeen the angled 
position and the upright position. More speci?cally, the ?rst 
and second slots 128, 130 include the second side Walls 132 
and the second inclined surface 134 With the second inclined 
surface 134 of each of the ?rst and second slots 128, 130 
extending angularly aWay from each other. Referring to FIG. 
10, the plate 96 abuts the second inclined surface 134 When in 
the angled position and referring to FIG. 9, the plate 96 abuts 
one of the second side Walls 132 spaced from the second 
inclined surface 134 When in the upright position. In other 
Words, When the plate 96 is in the angled position, the plate 96 
abuts both the ?rst and second inclined surfaces 126, 134 and 
When the plate 96 is in the upright position, the plate 96 abuts 
both of the ?rst and second side Walls 124, 132 spaced from 
the ?rst and second inclined surfaces 126, 134, respectively. 
The plate 96 abuts both of the ?rst and second side Walls 124, 
132 When in the upright position for stabiliZing the plate 96, 
i.e. for preventing the plate 96 from falling over While the user 
adjusts the position of the steering Wheel. 

Referring to FIG. 8, the at least one plate 96 is further 
de?ned as a ?rst plate 136 and a secondplate 138 With the ?rst 
edge 98 of each of the ?rst and second plates 136, 138 facing 
aWay from each other When in the angled position such that 
the ?rst plate 136 rotates in a ?rst direction and the second 
plate 138 rotates in a second direction opposite the ?rst direc 
tion relative to the longitudinal axis L. When the ?rst plate 
136 is in the angled position, the ?rst plate 136 abuts both the 
?rst inclined surface 126 of the ?rst recess 114 and the second 
inclined surface 134 of the ?rst slot 128. In addition, When the 
second plate 138 is in the angled position, the second plate 
138 abuts both the ?rst inclined surface 126 of the second 
recess 116 and the second inclined surface 134 of the second 
slot 13 0. When the ?rst plate 13 6 is in the upright position, the 
?rst plate 136 abuts both the ?rst side Wall 124 of the ?rst 
recess 114 spaced from the ?rst inclined surface 126 of the 
?rst recess 114 and the second side Wall 132 of the ?rst slot 
128 spaced from the second inclined surface 134 of the ?rst 
slot 128. In addition, When the second plate 138 is in the 
upright position, the second plate 138 abuts both the ?rst side 
Wall 124 of the second recess 116 spaced from the ?rst 
inclined surface 126 of the second recess 116 and the second 
side Wall 132 of the second slot 130 spaced from the second 
inclined surface 134 of the second slot 130. 

It is to be appreciated that the ?rst and second plates 136, 
138 may rotate in the same direction, Which Will depend on 
the orientation of the ?rst and second plates 136, 138 relative 
to each other or Will depend on the direction the ?rst and 
second levers 44, 46 rotate relative to each other. For example, 
When the ?rst plate 136 is disposed on the ?rst lever 44 and the 
second plate 138 is disposed on the second lever 46, the ?rst 
and second plates 136 rotate in opposite directions relative to 
the longitudinal axis L When the ?rst and second lever 44, 46 
rotate in the same direction. As another example, When the 
?rst and second plates 136, 138 are spaced from each other 
along the longitudinal axis L and disposed only on the ?rst 
lever 44, the ?rst and second plates 136, 138 rotate in opposite 
directions. As an additional example, When the ?rst and sec 
ond plates 136, 138 are spaced from each other transverse to 
the longitudinal axis L and disposed only on the ?rst lever 44, 
the ?rst and second plates 136, 138 rotate in the same direc 
tion. It is to be appreciated that other combinations of the 
orientations of the ?rst and second plates 136, 138 relative to 
each other are contemplated Without deviating from the 
present invention. It is to be further appreciated that other 
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combinations that the ?rst and second levers 44, 46 rotate 
relative to each other are contemplated Without deviated from 
the present invention. 

The restrictor 70 may encircle the bracket 28, the column 
jacket 22, the lever 42 and the locking device 94 for resisting 
against the outWardly radial force produced by the locking 
device 94 When in the locked position to prevent movement of 
the column jacket 22 in at least one of said telescoping and 
tilting directions. More speci?cally, referring to FIGS. 6 and 
7, the ?rst and second restrictors 72, 74 are shoWn in phantom, 
With the ?rst restrictor 72 resists against the outWardly radial 
force produced by the ?rst plate 136 and the second restrictor 
74 resists against the outWardly radial force produced by the 
second plate 138 When in the locked position. The ?rst restric 
tor 72 substantially aligns With the ?rst plate 136 along the 
longitudinal axis L and the second restrictor 74 substantially 
aligns With the second plate 138 along the longitudinal axis L. 
In other Words, the predetermined Width T1 of the ?rst side 
section 76 substantially aligns With the predetermined length 
X 1 of the ?rst plate 136 and the predetermined Width T 1 of the 
second side section 78 substantially aligns With the predeter 
mined length X 1 of the second plate 138. HoWever it is to be 
appreciated that only one of the ?rst and second restrictors 72, 
74 may be utiliZed or both of the ?rst and second restrictors 
72, 74 may be eliminated for the locking device 94 of the 
second embodiment. 

Obviously, many modi?cations and variations of the 
present invention are possible in light of the above teachings. 
The foregoing invention has been described in accordance 
With the relevant legal standards; thus, the description is 
exemplary rather than limiting in nature. Variations and modi 
?cations to the disclosed embodiment may become apparent 
to those skilled in the art and do come Within the scope of the 
invention. Accordingly, the scope of legal protection afforded 
this invention can only be determined by studying the folloW 
ing claims. 

What is claimed is: 
1. An adjustable steering column assembly for a vehicle, 

said assembly comprising: 
a column jacket de?ning a longitudinal axis and moveable 

in at least one of a telescoping direction and a tilting 

direction; 
a bracket coupled to said column jacket; 
at least one pivot shaft de?ning a pivot axis extending 

transverse to said longitudinal axis With said pivot shaft 
coupled to said bracket along said pivot axis; 

a lever extending along said longitudinal axis and mounted 
to said pivot shaft With said lever rotatable about said 
pivot axis betWeen a set position for preventing move 
ment of said column jacket in at least one of said tele 
scoping and tilting directions and an adjustable position 
for alloWing movement of said column jacket in at least 
one of said telescoping and tilting directions; 

a locking device engaging said lever and moveable 
betWeen a locked position and an unlocked position in 
response to rotation of said lever betWeen said set and 
adjustable positions, respectively; and 

a restrictor encircling said bracket, said column jacket, said 
lever and said locking device, said restrictor having a 
?rst side section and a second side section spaced from 
each other, said ?rst and second side sections contacting 
said locking device for resisting against an outWardly 
radial force produced by said locking device When in 
said locked position to prevent movement of said col 
umn jacket in at least one of said telescoping and tilting 
directions. 
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2. An assembly as set forth in claim 1, Wherein said ?rst 

side section and said second side section extend transverse to 
said longitudinal axis With at least one of said ?rst and second 
side sections spaced from said bracket and having said lever 
disposed therebetWeen. 

3. An assembly as set forth in claim 2 Wherein said restric 
tor includes a top side section and a bottom side section 
spaced from each other and extending transverse to said lon 
gitudinal axis and adjacent to said ?rst and second side sec 
tions With at least one of said top and bottom side sections 
coupled to said bracket. 

4. An assembly as set forth in claim 3 Wherein said locking 
device is spaced a predetermined distance from said pivot axis 
for reducing rotation of said lever betWeen said set and adjust 
able positions such that said lever rotates betWeen said set and 
adjustable positions Without interference from said top and 
bottom side sections. 

5. An assembly as set forth in claim 2 Wherein said ?rst and 
second side sections each de?ne a predetermined Width sub 
stantially aligning With said locking device along said longi 
tudinal axis for resisting against said outWardly radial forces 
produced by said locking device When in said lockedposition. 

6. An assembly as set forth in claim 2 Wherein said ?rst and 
second side sections are spaced from said bracket and said 
lever is further de?ned as a ?rst lever and further includes a 
second lever extending along said longitudinal axis and 
coupled to said pivot shaft With said ?rst lever disposed 
betWeen said bracket and said ?rst side section and said 
second lever disposed betWeen said bracket and said second 
side section. 

7. An assembly as set forth in claim 6 Wherein said locking 
device further de?ned as a ?rst locking device engaging ?rst 
lever and further including a second locking device engaging 
said second lever With said ?rst and second side sections 
resisting against said outWardly radial forces produced by 
said ?rst and second locking devices, respectively When in 
said locked position. 

8. An assembly as set forth in claim 1 Wherein said restric 
tor includes an adjustment mechanism for compensating for 
various tolerances of said bracket, said lever, said locking 
device and said column jacket. 

9. An assembly as set forth in claim 1 Wherein said restric 
tor is further de?ned as a band continuously encircling said 
bracket, said column jacket, said lever, and said locking 
device for resisting against said outWardly radial force pro 
duced by said locking device When in said locked position. 

10. An assembly as set forth in claim 1, Wherein said ?rst 
side section contacts a ?rst roller, and said second side section 
contacts a second roller for resisting against the outWardly 
radial force produced by said locking device When in said 
locked position. 

11. An adjustable steering column assembly for a vehicle, 
said assembly comprising: 

a column jacket de?ning a longitudinal axis and moveable 
in at least one of a telescoping direction and a tilting 

direction; 
a bracket coupled to said column jacket; 
at least one pivot shaft de?ning a pivot axis extending 

transverse to said longitudinal axis With said pivot shaft 
coupled to said bracket along said pivot axis; 

a lever having ?rst and second levers extending along said 
longitudinal axis and mounted to said pivot shaft With 
said ?rst and second levers rotatable about said pivot 
axis betWeen a set position for preventing movement of 
said column jacket in at least one of said telescoping and 
tilting directions and an adjustable position for alloWing 
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movement of said column jacket in at least one of said 
telescoping and tilting directions; and 
ocking device having ?rst and second rollers, said ?rst 
roller engaging said ?rst lever, and said second roller 
engaging said second lever, said locking device move 
able betWeen a locked position and an unlocked position 
in response to rotation of said ?rst and second levers 
betWeen said set and adjustable positions, respectively, 
and 

Wherein the assembly further comprises a restrictor encir 
cling said bracket, said column jacket, said lever and 

14 
said locking device, said restrictor having a ?rst side 
section and a second side section spaced from each 
other, said ?rst and second side sections contacting said 
?rst and second rollers, respectively, for resisting against 
an outWardly radial force produced by said locking 
device When in said locked position to prevent move 
ment of said column jacket in at least one of said tele 
scoping and tilting directions. 


